Subject overview: KS5 Physics

	Subject Rationale (Intent)

	Physics seeks to explain the fundamental principles that govern the universe, from the behaviour of subatomic particles to the evolution of galaxies. The A-Level Physics curriculum is designed to develop students’ understanding of these principles through a carefully sequenced programme of study that combines theoretical knowledge, practical investigation and mathematical application.

Following the OCR A specification, students build upon the foundations established at GCSE and progressively develop a deeper understanding of mechanics, electricity, waves, materials, thermal physics, fields, quantum physics, astrophysics and cosmology. The curriculum is structured so that core concepts are introduced early and revisited throughout the course in increasingly sophisticated contexts, allowing students to make connections across topics and develop secure, long-term understanding.

A strong emphasis is placed on mathematical fluency, as mathematics is the language through which physical phenomena are described, modelled and predicted. Students are regularly required to interpret data, analyse graphs, manipulate equations and apply mathematical reasoning to solve complex problems. This enables them to develop confidence in using mathematics as a tool for scientific enquiry whilst supporting progression to higher education and STEM-related careers.

Practical work is an integral part of the curriculum. Through the Practical Endorsement programme and a wide range of investigative activities, students develop the disciplinary skills of physicists, including observation, measurement, experimental design, risk assessment, data analysis, evaluation and scientific communication. Students learn to assess the reliability of evidence, evaluate uncertainty and draw reasoned conclusions from experimental data.
The curriculum also encourages students to appreciate the role of physics in shaping the modern world. Contemporary applications such as medical imaging, renewable energy technologies, telecommunications, space exploration and particle physics are explored throughout the course. These contexts help students understand the relevance of physics beyond the classroom and develop an awareness of its contribution to society, technology and future innovation.
Through studying Physics at A-Level, students become independent, resilient and analytical thinkers who are able to apply their knowledge to unfamiliar situations. The curriculum prepares students effectively for further study in physics, engineering, medicine and other STEM disciplines whilst equipping them with transferable skills in problem solving, critical thinking, communication and quantitative reasoning that are valued across a wide range of careers.















	Feedback in Physics at Keystage 5
	Literacy/ Oracy 

	Verbal feedback during lessons
Teachers provide verbal feedback during class questioning or circulate during independent work giving immediate guidance and scaffolded questioning to help students make links and improve their understanding. When students are sharing their responses instant verbal feedback is provided by the teacher and fellow students to encourage students to critique their own responses. 
Our department encourages students to act on this feedback straight away.

Whole-class feedback
Once assessments and exam questions have been marked, teachers review common strengths and mistakes and discuss them with the class. Students then correct or improve their work based on the feedback provided. Students are then provided with similar exam questions to apply the skills learnt during feedback. 

Assessment feedback 
After assessments, students receive information about topics they performed well in and areas needing further revision. This is on the front cover of assessments and teachers fill in the allocated marks so students have a clear picture of areas that need further input and practice. Students then use the traffic light system to RAG rate confidence on the assessment criteria. This document is a working document and students revisit this throughout the year.


	Reading aloud (students and teachers) - students read aloud, BCAR students identified and targeted in lesson. Teachers model reading aloud to students

Tier 3 Vocabulary Instruction -  Explicitly teach and revisit subject-specific terminology (e.g. capacitance, diffraction, momentum) using retrieval activities and key word glossaries to improve scientific literacy and exam responses.

Extended Response Modelling - Regularly model and deconstruct high-mark exam answers, highlighting command words, scientific vocabulary and effective written communication.

Think–Pair–Share - Students discuss explanations and problem-solving approaches with a partner before sharing with the class, developing confidence in scientific communication.

Physics Talk Tasks: Use structured questioning and mini-presentations where students explain physical phenomena, practical results or calculations using accurate scientific terminology and reasoning.
















	YEAR 12 

	Term
	Topic sequence
(What are you teaching?)
	Topic rationale Intent  
(Why are you teaching that topic?) 
	Link to prior learning / skills development
	Main method of assessment

	Term 1:1
	Charge and Current

Energy, Power and Resistance

Motion and Forces in Action




	Students begin the course with parallel study of mechanics and electricity, providing a strong foundation in the two core themes that underpin much of A-Level Physics. These topics build directly on GCSE concepts whilst introducing more sophisticated mathematical modelling, vector analysis and experimental techniques.


	Students build directly on GCSE work relating to electrical circuits, energy transfers, forces and motion. Prior knowledge of current, potential difference, resistance, velocity-time graphs and Newton’s laws is revisited and extended through more advanced mathematical analysis. Students develop skills in vector resolution, free-body diagrams, uncertainty calculations and practical measurement techniques. The topic strengthens algebraic manipulation, graph interpretation and problem-solving skills, all of which are essential for success throughout the A-Level course.

Charge and Current / Energy, Power and Resistance - Engineering & Design Technology:
Motion and Forces in Action - PE and Sports Science
	The students will take a baseline test and will have end of topic tests - for each topic

	Term 1:2
	Electrical circuits

Work, energy and Power
	Students extend their understanding of electricity and energy transfer by applying fundamental principles to increasingly complex systems. The sequencing reinforces key ideas from the previous half term whilst introducing circuit analysis and conservation principles that reappear throughout the course.
	This topic extends GCSE understanding of electrical circuits, energy stores and energy transfers. Students apply previous knowledge of series and parallel circuits whilst developing more sophisticated models using Kirchhoff’s laws and circuit analysis. Emphasis is placed on analytical thinking, mathematical modelling and evaluation of experimental evidence.
Electrical Circuits - Computer Science
Work, Energy and Power - Geography and Environmental Science:

	End of topics tests will continue to take place

Year 12 December Assessment

	Term
2:1
	Waves 1

Materials

Newton’s laws of motion
	These topics deepen students’ understanding of how forces, energy and matter behave. The curriculum builds from foundational mechanics and wave concepts towards more advanced applications involving momentum, materials and conservation principles.
	Students revisit wave behaviour, properties of materials and force interactions first encountered at GCSE. Prior learning relating to reflection, refraction, wave speed and elasticity is extended through quantitative analysis and practical investigation. Students strengthen experimental skills, graph interpretation and scientific reasoning.

Waves 1 - Music
Materials - D&T
Newton's Laws of Motion - PE and Sports Science:
	End of topics tests will continue to take place.

	Term 2:2
	Waves 2

Quantum physics
	Students explore the transition from classical physics to modern physics. Wave behaviour provides the conceptual bridge to understanding the evidence that led to the development of quantum theory and modern scientific models. 
	Students build on their understanding of wave behaviour by studying superposition, stationary waves and the electromagnetic spectrum. Whilst quantum concepts are largely new, they draw upon GCSE knowledge of electromagnetic radiation and atomic structure. Students develop higher-order analytical and evaluative skills.

Waves 2 - Art and Design
Quantum Physics - Chemistry and History
	End of topics tests will continue to take place

	Term 3:1
	Revision for the AS-Level exams
	Students consolidate and connect knowledge from across the year, preparing for formal assessment through retrieval practice, examination technique and application of concepts in unfamiliar contexts.







	Students revisit all Year 12 content, strengthening long-term retention and developing examination skills. They refine problem-solving strategies, practical recall and scientific communication.
	The AS-Level exams are the main assessment happening this term. 

	Term 3:2
	AS-Level exams

Investigative work for the practical endorsement
	Following examinations, students apply their knowledge through independent investigations and research, further developing the practical and evaluative skills required for Year 13 and higher education.




 


	Students draw upon all Year 12 content whilst developing independent research, presentation, analysis and evaluation skills. Investigative work supports progression towards university-style learning.

Practical Endorsement Investigations - English and Computer Science

	The AS-Level papers form the main assessment during this half term. 



























	YEAR 13 

	Term
	Topic sequence
(What are you teaching?)
	Topic sequence rationale
(Why are you teaching this and how does it link to prior learning?)
	Link to prior learning / skills development
	Main method of assessment

	Term 1:1
	Thermal Physics

Centripetal motion

Capacitors

	Students begin Year 13 by extending core principles from Year 12 into more sophisticated contexts, linking Newtonian mechanics with modern applications of electricity and energy storage.

	Students extend GCSE thermal physics concepts and Year 12 learning on forces, motion, charge and energy. Mathematical modelling, practical analysis and independent problem-solving become increasingly important.

Thermal Physics - Geography
Centripetal Motion - Engineering
Capacitors - Computer Science
	End of topics tests will continue to take place

	Term 1:2
	Oscillations

Electric Fields
	The curriculum continues to develop students’ understanding of forces and fields whilst introducing abstract models that underpin much of modern physics. 







	This topic builds directly on Year 12 mechanics and electrical concepts. Students strengthen mathematical fluency, practical analysis and modelling skills whilst learning to interpret abstract physical systems.

Oscillations - Music
Electric Fields - Chemistry
	End of topics tests will continue to take place

Internal Mock Exams. 

	Term 2:1
	Gravitational Fields

Magnetic fields

Astrophysics


	Students apply field concepts to explain large-scale and small-scale phenomena, making connections between mechanics, astronomy and electromagnetism.

	Students revisit circular motion, forces and energy transfers whilst developing synoptic understanding across multiple areas of physics. Data interpretation and mathematical modelling remain central.

Gravitational Fields - Geography
Astrophysics - History
Magnetic Fields - D&T



	End of topics tests will continue to take place 

	Term 2:2
	Cosmology

Nuclear and Particle Physics
	These topics bring together many strands of the course and allow students to explore the largest and smallest scales in the universe through evidence-based scientific models.

	Students build on GCSE radioactivity and draw together knowledge from waves, fields, thermal physics and atomic structure. Critical thinking and evaluation of scientific evidence are developed.

Cosmology
Nuclear and Particle Physics - History
	End of topics tests will continue to take place 

	Term 3:1
	Medical Imaging

Revision for the A-Level exams
	Medical imaging provides a highly applied context in which students can see how physics improves lives whilst revisiting key concepts from across the specification.

	Students apply knowledge from waves, particle physics, electricity and radioactivity to real-world medical technologies. Revision develops exam technique and synoptic understanding.

Medical Imaging - Biology
	End of topics tests will continue to take place

	Term 3:2
	The A-Level exams
	Students demonstrate the breadth and depth of knowledge, practical understanding and mathematical skills developed throughout the two-year course.
	Students draw upon the full range of substantive and disciplinary knowledge acquired throughout A-Level Physics, demonstrating independence, resilience and analytical thinking.
	A Level Exams




